They have shown the influence of nano selenium water solution on intensification of growth and broiler chickens' blood exponents change. Chickens' metabolism modification with nano selenium causes the changes of blood biochemical exponents depending on nano selenium concentration. They have used nano selenium at concentration of 0.1, 0.01 and 0.001 mgr/kg of live weight a day. Independent of the concentration one can see the increase of blood platelets and chickens' live weight and the decrease of the used fodder in all groups.
Introduction
Intensification of meat poultry breeding is caused by high need in cheap and still qualitative meat products. In connection with this the development of broiler industry towards dietary properties improvement and broiler chickens' meat food value plays an important role. The success of modern poultry breeding is possible only under definite circumstances like full fodder value concerning all nutritional and mineral substances and epizootic well-being of the place and farm. To guarantee preventive measures against metabolic disorder, microelementosis and beriberi it is necessary to use fodder additives, to which one attribute metals and non-metals nano-dimensioned particles having high biological availability, safety and cheapness. We have studied selenium effect, one of the most important micro-elements for animals and human beings. The inorganic selenate and selenite predominate in water while organic selenium junctions (selenomethionine, selenocysteine) are the basic kinds of selenium in grain and vegetable crops. We have got the experiment with 7 types of wild waterfowl to investigate selenium toxicity and influence on oxidative stress. The lab investigations mainly with organic selenium have shown the oxidative stress changes at different concentrations of selenomethionine and made it possible to determine the factors of toxicosis such as depletion, feather loss abnormality and histopathological affection. The authors have shown with mice the lower toxicity of nano selenium sized 5-200 nm as compared with inorganic or organic selenium as well as with selenium deficit its toxicity goes down resulting from the increase of selenium-containing proteins synthesis having the fundamental value for oxidation-reduction homeostasis. Selenium is a bio-corrector of the highest rank. Together with zinc, calcium and potassium it is a part of more than 200 hormones and ferments of the organism regulating the work of all organs and systems.
The aim of the investigation is studying the influence of selenium nano-particles suspension at different concentration on meat productivity and hematological indexes of broiler chickens.
Materials and Methodology
We have investigated selenium colloidal solutions got at the Institute of Metallurgy and Material Engineering Named after А.А. Baykov, RAS where they had discovered the method to prepare colloidal solutions of different chemical elements under the influence of powerful laser radiation. The method makes it possible to get water colloidal solutions of water-insoluble elemental selenium steadily. Selenium concentration in water determined by the method of nuclear-emission spectrometry with induction plasma (NES with IP) has been 9 mgr/l. groups of chickens on the principle of pairs-analogues taking into account the age, live weight and development level. The control group has got the basic diet. The 1 st experiment group got nano selenium in a dose of 0.1 ugr/kg of live weight a day. The 2 nd experiment group got nano selenium in a dose of 0.01 ugr/kg of live weight a day and the 3d experiment group got 0.001 ugr/kg of live weight a day. The chickens got the drug from the age of 14 days. We have had control tests of broiler chickens' clinical state with the help of everyday examination and periodical blood tests (every 10 days). We have determined the hematological indexes with the help of common methods and BioChem SA analyzer. The feeding and housing conditions have been the same. The experiment groups have got the fodder additive in the form of selenium nano-particles suspension together with water as a single dose for 20 days. So we didn't give water to the birds for an hour before giving the additive in order to activate its use.
Statistical Analysis
We have analyzed every parameter deviation. We have used Microsoft Excel for statistical processing.
Investigation Results
The deviation of the organism functional status in a case of using fodder additives and other substances first influences the hematological indexes. That is why we have evaluated the bird's clinical state taking into account the clinical blood analysis.
Influence of Selenium Nano-Particles Suspension on Blood Morphological Indexes
As it is seen from Table 1 all blood indexes do not correspond the physiological norm. So the average values of leucocytes, erythrocytes and hematocrit are 2 times lower, platelets are 0.8 times lower and hemoglobin is 1.1 times higher than the norm. 
Hematological Exponents Comparative Analysis
The oxidation-reduction processes in the organism characterize to some extent the numbers of erythrocytes and hemoglobin concentration.
Hemoglobin transports oxygen and carbon dioxide and shows the buffer properties. It can connect some toxic substances as well. It is seen from Vol. 9, No. 13; 2015 mention the 7 % hemoglobin decrease in the 1 st experiment group and the 7 % and 11 % hemoglobin increase in the 2 nd and 3d experiment groups correspondingly.
The main task of erythrocytes is to provide oxygen for tissues and transfer of carbon dioxide back from the tissues to lungs. The influence of selenium nano-particles suspension on erythrogenesis has had a sparing action in the 1 st group (9.4 % lower than the control) and a stimulating effect in the 2 nd and 3d groups (1.4 % и 11.7 % correspondingly).
Hematocrit allows estimating the degree of anemia manifestation that is an important index when evaluating the animal's clinical state. This index in the 1 st and 2 nd groups has been 9.2 % and 0.1 % lower as compared with that of the control and the same index in the 3d group has been 8.4 % higher.
Thus, adding nano selenium to the diet has stimulated the function of hematogenesis that has appeared in the increase of erythrocytes, hemoglobin and hematocrit. These data prove intensification of oxidation-reduction processes in the organism of broiler chickens.
The number of leucocytes in the blood of animals can vary in a wide range. During the experiment the number of leucocytes in the control and experiment groups has been within the norm. There has been the 27 % and 13 % increase of the leucocytes number in the 2 nd and 3d groups correspondingly and the 19 % decrease in the 1 st group as compared with that of the control.
The main function of platelets is participation in the process of hemostasis (a complex of reactions to stop the bleeding). Platelets take part in protecting organisms from alien agents. They can destroy some bacteria membrane. In a case with the vessels injure they protect the organism from an infection. One can see the platelets increase in a case with using the additive in all experiment groups by 40.96 %, 42.33 % and 51.29 % correspondingly as compared with the control.
The broiler chickens healthy growth is accompanied with high activity of biochemical processes in organs and tissues. To evaluate the nano selenium influence on metabolic processes we have determined the level of some biochemical indexes of blood serum characterizing proteins, carbohydrates and lipids metabolism.
Selenium Nano-Particles Suspension Influence on Metabolic Processes

Protein Metabolism
Protein metabolism is central and top-priority as without proteins and amino acids there can not be any reproduction of cells basic structural components, tissues and organs, ferments and hormones synthesis and so on.
One can speak about protein metabolism judging by the change of crude protein and its fractions content in blood serum.
Crude protein is total concentration of albumen and globulins in blood serum. Crude protein participates in blood clotting; supports blood pH constancy; transports fats, bilirubin and steroid hormones to tissues and organs and is involved with immune reactions and other functions. Supervising the protein metabolism state of the broiler chickens during the whole period of growth has shown that in 10 days of the experiment the level of crude protein in the 1 st and 2 nd groups has been 9.5 % and 37.4 % higher and in the 3d group 2.5 % lower than that of the control. The indicator values in all experiment groups at www.ccsenet.org/mas Modern Applied Science Vol. 9, No. 13; 2015 39 the end of the period has been 7.2 %, 14.7 % and 4.5 % lower than that of the control.
Albumins are the largest protein fraction in blood serum (53-66 %). They synthesize in liver and support oncotic pressure in blood serum; transport different biologically active substances and can serve sources of endogenous amino acids in a case of their insufficient amount in the organism. Albumins connect cholesterol, bilirubin, calcium and many drug substances. They use the serum albumin test mainly to evaluate the liver protein-synthetic function and nutritional status.
The normal level of albumins in blood is a sign of good health and correct metabolism and vice versa the low one says about poor health. Albumen impoverishment in blood can happen in cases of malnutrition, gastro-intestinal tract diseases and digestion difficulties, chronic intoxications.
The change of correlation between some protein fractions in blood gives more information than crude protein.
So during the first decade of the experiment we have noticed the positive tendency in increasing this component in the experiment groups as compared with the control by 93.3 %, 100.4 % and 56.6 % correspondingly. By the end of the period the positive tendency in albumen accumulation has remained in groups 1 and 3 (1.5 % and 14.6 % higher than that of the control one) and has been 9.2 % lower in the 2 nd group.
Urea nitrogen also reflects protein metabolism. Blood urea nitrogen is nitrogen found in final products of protein metabolism particularly urea. The urea originates in the liver from ammonia in the process of its deactivation and moves out through kidneys comprising 40-50 % of non-protein blood ammonia. Blood urea nitrogen lets estimate protein appearance and kidneys' excretory function.
The level of blood serum nitrogen in the experiment groups has been higher as compared with the control. So in the first decade this exponent in the 1 st and 3d groups has been 34.8 % and 63.6 % correspondingly higher than the control. In the second decade this exponent has been 41.8 %, 56.3 % and 68.2 % higher than the control.
Carbohydrates Metabolism
The basic role of carbohydrates and lipids in cell metabolism lies in the fact that their split into simpler compounds provides ATP synthesis, the energy necessary, first of all, for normal protein biosynthesis.
Blood glucose and amylase activity characterize carbohydrate metabolism intensity.
Blood glucose is a basic exponent reflecting carbohydrates metabolism. It is used for energetic and plastic purposes of all organs and tissues of animals. The glucose level in blood is in definite concentrations, characteristic for the type and age.
Amylase refers to glycosyl-hydrolases (digestive ferments) developed mainly in the pancreas, in small amounts in salivary glands and many other organs. It is responsible for splitting food complex carbohydrates components like starch and glycogen into simple carbohydrates (glucose). The hydrolysis starts in a mouth cavity then continues in a gastroenteric tract where its bigger part is synthesized by the pancreas. As starch molecules can not be absorbed in bowels due to its complex structure, the quality of food carbohydrates digestion depends on amylase activity. Kidneys remove amylase together with stale. Normally only a small amount of amylase circulates in the bloodstream (because of pancreas and salivary glands cells renovation) and goes to stale. In a case of a pancreas damage, as with pancreatitis, amylase gets into the bloodstream in large amounts and then into stale. Thus, α-amylase activity helps us consider the pancreas state. As it is seen from table 4 before adding nano selenium to the diet the levels of glucose and amylase had inconsiderable oscillations in all groups. In the first decade of the experiment one could see positive dynamics in increasing glucose in all groups as compared with the control. So the 1st group had 178.2, the 2 nd one 91.9 and the 3d one 73.9 correspondingly. At the end of the experiment the dynamics of glucose increase has remained in www.ccsenet.org/mas Modern Applied Science Vol. 9, No. 13; 2015 the 2 nd group where the exponent has been 17 % higher than that of the control. The 1 st and 3d groups have had exponents 6.8 % and 3 % lower than the control correspondingly.
The main function of amylase as a biologically active substance is splitting starch into simple oligosaccharides. The ferment activity compared with the control is not the same during the whole experiment. So the studied exponent in the first decade has been 6.5 %, 7.5 % and 24.8 % lower than the control. In the second decade it has been 6.9 %, 14 % and 0.1 % higher correspondingly.
Lipids Metabolism
We have studied lipids metabolism considering the following blood serum exponents: cholesterol, triglycerides and carotene.
Lipids have different functions in the organism, but first of all energetic, structural (form cell membranes) and storage.
The main sources of energy for cells are neutral fats or triglycerides, derivatives of glycerin and higher fatty acids. Triglycerides come into the organism with food, synthesize in fatty tissue, liver and bowels. Their level in blood depends, first of all, on the animal's age and type. They use triglycerides analysis while diagnosing atherosclerosis and many other diseases.
The most important component of fat metabolism is cholesterol used to form cells membranes and synthesis of steroid hormones, bile acids and vitamin D. Cholesterol forms in the liver (50-80 %), skin, adrenals and bowels walls. The rest part (20-50%) comes with animal origin food (fatty meat, eggs, etc.). But the steroid surplus can lead to pathology (accumulation in vascular walls), so there is a necessity to produce dietetic meat with low cholesterol.
One can also attribute to lipoids carotene contained mainly in vegetable origin food and is a predecessor of vitamin A. Retinol (vitamin A) has important functions for animals. It provides the normal growth and development, participates in visual pigments creation, increase immunity, etc. Taking into account such various functions of vitamin A determining carotene and retinol is a compulsory element of the biochemical analysis.
Different animals have different ability to use fodder carotene. Chickens can assimilate only 0.6 % of carotene from grass meal. But in comparison with other animals birds transform all carotene absorbed in the bowels into vitamin A. This process happens mainly in the liver with the help of special ferment called lipoxydase. This ferment activity is positively influenced by amino acids complete protein, anti-oxidants (selenium, tocopherol), zinc, glutathione, vitamin B 12 and cistein. It is presupposed that this vitamin has direct or indirect effect on protein metabolism, as in the case of its deficit there is a reduction of cells membranes penetration ability for some amino acids and as a result lowering activity of some ferments of protein metabolism. Therefore optimization of broiler chickens supply with carotene and vitamin A promotes high productivity and immunity stabilization. From table 5 one can see that blood serum cholesterol has had inconsiderable oscillations during the experiment. So in the middle of the experiment it has been 17.6 %, 19.2 % and 8 % correspondingly higher than that of the control. By the end of the experiment the tendency in the 1 st and 2 nd groups has remained the same and cholesterol has been 4.5 % and 7.3 % higher than the control whereas the 3d group has had 7.4 % lower cholesterol as compared with the control group. www.ccsenet.org/mas Modern Applied Science Vol. 9, No. 13; 2015 The triglycerides level is interconnected with the level of cholesterol. So in the first decade their level in the experiment groups has been 7.1 %, 14.2 % and 7.1 % higher than the control one. At the end of the experiment the triglycerides level in the 1 st and 2 nd groups has been 12.9 % and 22.5 % higher than the control and their amount in the 3d group has not changed.
During the experiment carotene in blood serum has increased as compared with the control by 11.4 %, 17.1 and 20 % correspondingly in the first 10 days and 7.5 % and 5 % correspondingly at the end of the experiment. It is known that carotene combined with vitamin C causes the decrease of lipoid deposits in vascular walls and cholesterol in blood serum. This tendency has been vividly seen during the experiment time in the 3d experiment group.
Taking into account an important role of protein, carbohydrate and lipid components of blood in broiler chickens metabolism processes, the data we have got with birds of the experiment groups after using selenium nano-particles suspension during the experiment time have proved it promotes the increase of storage, productivity and the decrease of fodder consumption.
Selenium Nano-Particles Suspension Influence on Productivity
The chief indexes in industrial poultry breeding are meat productivity and stock livability that make possible to get high profit. During the experiment we have seen a positive tendency in increasing the chickens' live weight when using the study additive. So the weight in the 1 st group at the age of 37 days has been 1.8 % higher, in the 2 nd group 4.7 % higher and in the 3d -17.3 % higher as compared with the control. It is possible that the suspension of selenium nano-particles has cut the appetite and promoted better food digestion that positively influenced the feed consumption. So there has been 0.15 % cut of feed consumption in the 1 st group, 0.80 % cut in the 2 nd group and 1.14 % cut in the 3d one. The feed consumption per 1 kg of weight gain has gone down by 1.93 % in the 1 st group, by 5.28 % and 15.80 % in the 2 nd and 3d groups correspondingly as compared with the control. 
Discussion
We estimate the physiological state of the organism by the blood. At pathological processes caused by different causative factors the morphological and biochemical composition of blood changes. That is why it is necessary to estimate allenthesis in the organism by hematological exponents. The authors have discovered that additional enrichment of the diet with deficit microelements effect positively hemopoiesis (Mishanin M.Y. 2001, G.A. Nozdrin and others 2009) .
From the results of the experiment it follows that the drug in concentration of 0.1 microgr/kg of live weight has suppressed the generation of erythrocytes, leucocytes and hemoglobin in the organism of broiler chickens. When lowering the concentration of selenium nano-particles suspension the investigated blood exponents have increased by 1-27 % in comparison with the control group. The platelets level has been 40-51 % higher in all the groups in reference to the control depending on the concentration. Other investigations of birds (Nozdrina, G.A. 2009 ) and horses (Danilevskaya, N. A. 2004 ) have brought the same results.
Protein metabolism has been active during the whole experiment time. What is more there has been www.ccsenet.org/mas Modern Applied Science Vol. 9, No. 13; 2015 accumulation of protein depending on the concentration of the used drug. So in the first decade the crude protein content in the 1 st and 2 nd groups has been 9.5 % and 37 % higher than that of the control. And in the second decade there has been 4-15 % decrease of the exponent as compared with the control. The albumen level has depended on the period of feeding. So during the first decade it has been 56-100 % higher than the control. During the second period of the experiment the tendency remained in the 1 st and 3d groups, whereas albumen in the 2 nd group has been 9 % lower than the control.
We have discovered the nano selenium influence on carbohydrates metabolism depending on feeding duration. So the glucose level has been on the average 114 % higher than the control during the first decade. During the second decade the tendency remained in the 2 nd group, whereas in the 1 st and 3d groups this exponent has been on the average 3 % lower. The amylase activity has been high during the whole experiment.
The investigated drug has had positive effect on triglycerides and carotene accumulation in the experiment groups. So the level of neutral fats has been 0-23 % higher than the control and carotene level has been 0-20 % higher. The cholesterol level of broiler chickens has depended on the time of selenium use. So in the first decade its level in the experiment groups has been 8-19 % higher than the control and at the end of the experiment the tendency remained in the 1 st and 2 nd groups.
